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i HdiEg^ *tii $ nfe^^M- »ca s^figf ^^^^ 
mmLxmtm^m^m^nrz'^mmz&^^p^^^ 



tm$im^ai^nrz=^mi^\zm^'^pi'^^-r^=sp^ 
m^m 10] ^ Lj^pgia^T^^Fn-s^^ftt^iigc 

^^S^ffi^-f >x•yi7 7>iLT^if^M-S:^;^tH-r 
0^t^i L ? M <!: HflfBS^ ^ffi $ nfc^SlM- 1 S^^^ ^E^fife 

^\zmn^it?,tclb<D:faifyA, 

m^mii) m\:'§mm^x^-^n?>=^mmzm^ 

nTI.^?Jct^ii^fC. Bl}!BfB1t^)lit'fBit$nTl^-5^^ 

i^'&THzwim^sp^mz-^m- ^=^mif mmhxm 
mmmNiLxwm^ntz=§mt^izm-:J^^pt:^^-r^ 

H fr 5 ii- 5 j6 (7) □ 7 A . 

- hx-^ i LTiBii-r^iBii? jst, 
iiiBif^i*ffiic»-s>'$^?&o#m«cDii$rB^^^b^^^^-r 

izm-^t^^p^^^^-r^^p^mmt^^r^^p^ 
Cfs*9 13] Iff) c^^mti^xmin^'^mmz^^ 
^pmmmmm^it^'S:mtT>-:fu- \^t—^x 

[^§g©l¥SB;5:Itt§«] 
[0 0 0 1] 



(3) 



!HfM¥14-268659 



mm\zmti>, 

[0 0 0 2] 

5r«l^-r ^±TCD 7 *;U-7 > h §58 ^ bT^/ST 1 5 J; 

[0 0 0 3] z.(D^mm^^rz=^p'B^mm\m^f)^^ 

^bnxiJO, gsjAti. i|$t^ii^^2 5 0 4 1 7 2^t;: 
\t. iB!V>iffl507:J-;PV>MfS564-r-5ttTfc. :F 
h>/|/*f84L/;&:V»J:5Kfllfi)cLfc7;t>il/V> 

[0 0 0 4] Sfc. 7;i-;Pv>H^!^|Stt. e->5^fcfe 
?¥-r-5C:i:*i^t.nTi3 0, #gg¥6 - 3 0 8 9 9 7^ 

[0 0 0 5] 

[0 0 0 6] *<OS^Stfy5^-Cf8^$nfciF 

[0 0 0 71 ^'b\z\t. yt)i^>hmi&mt^ 
5 ^ 7. ^tJ^Jjp J: 0. nfl. Hflltx-^J'S*^ 

[0 0 0 8] *%B^cDgWtt. ^K©^{b^a/MS('ffli 

[0 0 0 9] *^HJ©flfiOi«tt. ±SBx-^''< 
[0 0 10] 

[isss^^-rsfci&o^^] ^mm~m,}^\z^n 

mmv^mt, m^m^m^ntz^^mmzmt^^p^-^ 
f&mm\i, m\:''§mmnx'^-^n^^mmzm^<oiSitj. 



[0 0 12] *^BJ(Dffi(DS,^|-<fcn«. 

[0 0 13] *fc. *^B^(D<lil(DS*tJ;n«. 

-^<!:tTtBit-ri.|Big^igt. l?^-&fi£©^0^|^1t 
a«A:'j-r^A:^¥iS:t, «(IgB^^1t«CS^tS9ffix 

hx-i^ <EHiIIBIB1i^©*Vf,^;5».tii-rSEffi 

[0 0 14] 

[^?^CD||ifi(Dfl^^] 01tt, |P?»^fi)cglll««t^§ 
[0015] ii^^fiSiSa 1 «. T-i5' A;>3gf 2 , 

[0 0 16] r-^'A:'3a5 2HA:'j^n^A:'3x-i^S 
corefi. 1*SS/'?7/-^5g4a5 3 5.t;EpR^^^ 

7 >^ - * 4fi)c b T E p R ^?&^fi£x > 5 tCSIS . 
[0 0 17] EpR^^^fi!cX>i;>5Ttt. A;^Jx- 

c o r e(Dtf-y^. i'X^tCiatJfr/'^JVX 

[0 0 18] 02 tt. A^'JT-iS'S c o r eOD-tRI^S^ 

NT, e-y^h^ y^P I T. ^'f:h5^X h^ yi'D 
YT. ^-7'r:>i^h7-y^OTI-cl:oTlgfig^nTi5 

[0 0 19] ^^h7>y^:7PHTt-«, ^tl^t. -^(D 
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Sc:t<£*-r;^x-'>3:f-U- (Stat i on a r 
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[0 0 2 0] /-S H7-;/i7NTttt. /-KT^-yi^ 
(NoteAttack). /-Kh-^y-h (Not 
eToNote) . y-h'JU-X (NoteRele 
ase) ©^^■rn*^Sr*-r7 7i^*i|Bfii$tlTli.5. / 

[0 0 2 1] If 75^h7>yi7P I TtCtt> ^^^JlcJsti 

[0 0 2 2] ^'fT^-Si'Xh^-y^DYTfCtt, If^O 
^i^mt/'^y ^-^X$>?)^mM\zis\,i^y^tS.^ 

(0 0 2 3] t-zf->ifhyyi70T\Z\i, 
*^ (SMS) imtny :^-:!^rhi^mm(0^-zf 



[0 0 2 4] #ISA -^564815 3 tt, x-^A:^gB 
2 *^6A:^$n5A:^r-:J'Sc .o r eUSt?!?, x- 

[0 0 2 5] ^04#mA7^^-^'f?4SI53-e5g4-rs1# 

;i/©4t3t:5^?i-r5Ci:/>^tij*^. cn6©4t3<D!NFgi; 

^I^OAFb^©^^^ (:f 'Jv:>->iKDlf 

[0 0 2 6] Wit^T&I^X^i/ h;P©X>'^CD-y (Ex 
citationCurve)tt, 

(dB) EGa i n. Pm'tk^OX^i; h;PX> 

^u--f<D^^^m.-tES 1 o peDe p t h, P^l^ 

(dB) ^mtES 1 o p eOSZXD/^y ^—^iz^rj 
xm^-^nmK). SkT<D^ (A) T'STHidiffi* 
5. 

[0 0 2 7] 
[iC^ 1 ] 



ExcitationCurve(f ) = + EShpeDepth * (exp(-£:5/ope */)-!) 



- (A) 

(ERF r e q) , A>Ki|i (ERBW) . 7>-/^J^ 
OL-K (ERAmp) (7)3 0©/'?7/-:5'-Tf«fi£$n> 

2:;^7^';i/^-#tt$*UTi^s. 

[0 0 2 8] 7;f;P-7>h«. 1 *^^) 1 2 liO > 

'C^^jgfcSc (FormantFreQi) > A>Hi|i (F 
ormanteWj) . 7>-/iJ5^jl-K (Forma 
n t Ampj) (D3 0(7)/t7;<-^T^fiK$ns. 

rij«. l*^^> 1 2*TO{i (1^ i ^ 1 2) T 

[0 0 2 9] m^7.^i7 ±^<Dmmmm7.^c^ 

3c)T^i|T5C<k0aj5l$;itt.i^U h)lt 

[0 0 3 0] r-:J"S-X4tt. i!>;5:<tfcT imb r 
er-:5"^-;^TDB. Iftir >y^- ^x-:5"^-X 
PDB, y-hx>:/U-h'r-:^'^-XNbBA^6«l 

^^nx^^^o 

[0 0 3 1] -mz. T i mb r e x-:$"^-7.TD B 

\z^^^nx\^^^w^<Dm\ii^imnrc<i^w^y>^- 
^(D^^m^^x^p^'^^Ltcm^\z\ti^'^\z!^mx, 



mu.6^r£^p{zti.^. ^fz. ^M*mm-r^m'^\z\t^ 

<OTm^^X(r)^P\im^\z\m^\z^itLXii><<D 

X. =§m<o^^^^<D^^mmizmfSLrzm'^iz\i. m 
igi.^x\t$^mz^^mu^pti3.i. ^-ciT'^Uxvy 

U-h> RtXy-hx>yu-h$rT-^"<-7.tLT 

[0032] Timber tSt'^^O^^Xh 0 . 

h) Xmm^n^, ESJCT imb r ex-:5"<-XT 

[0 0 3 3] filT< c:(7)BjaBS-C«0 3lC*TT 

i mb r ex-:5"<-7,TDB5-<5^'5*^, J;OWK# 

y=fv^7.t.\^x^mi^ \Lv=f-. ^-(i-^^Ts. ^- 

[0 0 3 4] ^W(y'>-fV-VT—^^-7.?DB\t7. 
r-v'ar^-U— r>7'U- hx-^'^-XtJ-x^ ^ 

C:;i1?x>yu-httt. 1#m>''?7;*-:J'P<»:t!'y9^P 
i t c hO'^7*^-^l^rB^r<!:(C3te^fc•->-'^^>X. R 
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^«EFBl©fi$T (sec. ) OffiT^O, £tT<D 
^ (B) -Q^tZ.tifim^^, 
[00 3 5] 

Template ~ ^(f),Pitch{t),T) 

- (B) 

ti^, t = 0. At. 2At. 3At, TT?*0. 

^mmm-vit. a tttsmst-r-s, 
[0 0 3 6] M^n^^<t?>tm^^^mmi^^<f£^ 

0. MICA t <-r -5 <hif®*iS<;JcS*ix-:S"< 

-;^©-y-^x«/h$<;S5. A t ^^^-r^i^jzu^s 

[0.0 3 7] 05«. J^T-v'a-f U-f'>7'U-hx 

x^P* T5J-*T-r 5 C t C J;^ t *«-c#-5. 
[0 0 3 8] $,^nfD<D^P^. fi»Jx.« r^j . 

tt, S«-^Ti6f3^^ Ux-->3:f'J-) -C*-5<h 
[0 0 3 9] t^t*^^-r5«^K, Timbre. 

[0 0 4 0] Wim=^P'^f$.<Dm^\Z\t=§n<Di^\Z'^o 

t»w^^s^fi)4t-5ii^ctt. x>yu-hoiBfrBi!Wio 

[0 0 4 1] x>yu-h©i(i|«ST'^L^c?). ^-©1^ 
fc:St/^l^i;x>:^u-h$iftDjIbjiffl-rs. ti^, X 

[/>tVd»(z)-((P»VcA( 



[0 0 4 2] x>7'l/-h©llfFBltili*#«gf-5C:<i:*L. 
[0 0 4 3] 7.x-->3:)-U-x>y^- f^li, ^t^SP 

[0 0 4 4] 06tt7-x-<+aU-->3>x>-:/'W- 

hx-3"<-X©— fiSJTa&^. 7-x-i'+a.U-->3 > 
x>-^l/-hx-i5">s-7>H. 5fesI^S^t}^i^^H=S 
<t:f^^e<;'^i:<&'f >x-yi7X<i:UTi/»-5. 7-x^ + 
jlU->/3 >x>7^U-hx-:J'^-;;Mc:tt. -^(OE 
St*ttS?IJie«H'nrtB;5:WII©ffl^-ii-H^v^T7-x 

[0 0 4 5] 7-x-<+3.U-i/3>x>7'U-hHtf 

* ffio T^ffT S d <!: t J; o T#-5 d t Ti^T^ 
[0 0 4 6] ;5:*5. #|SA7/-^P (t) tt*6^*il-E- 

■f^x^iz. ^^mizit. cmo^^yzfu-ho^mo) 

;^telCt¥oT, &.r<D^ (CD ~ (C3) I'^l-J:^ 
(CP (t=T) ■f}^ib<Dm^, &^l^\tP (0) ■ifi'h(Dm 
*^MiP (0) tP (T) ^iE^-Ci^^fc'ffl<i:(D 

[0 0 4 7] 

(SC^3] 

Template! - - /»(r), - Pitch{T), t) 

- (CI) 
[I8:SC4] 

Template! - {P(0 > P(0), PUch(t) - Pitch(Q), t\ 

- (C2) 

i*//r+p(o)), 1 

- Pitch (0)yt/T + PitchiO)), T ] 
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[0 0 4 81 >l(DMmi-mzm^^^^tmin^m». 

[0 0 4 9] ^^Oi^^g|$5}-^&L P C^Sc^^^gfJgt 

©^^PbIOKI^ (Articulation) gP^J-*^ 
[0 0 5 0] ««Jx.«. 2:P(Dai^f -5I^U^S©4^^if 

[0 0 5 1] trit>*,. r^j i n^j (D^m/^y^- 

:J'SrT imb r ex-^'<-;^TDB*i?)^^tBL. -e 

ne.t;: rj&j rnj '\©7--X'<+jlU-x3 >x 

[0 0 5 2] CdT. r*J ii^ib riij '\©#ffgS^^<D 

[0 0 5 3] 7->-fU-\-(Omm.i:K>^^o<iOt. $> 

- h<D^-^^mmzW&LX^^iif^W^y:<—^0m^ 
<^ l)0#-rn«J; l.^, 9cizmm u^;^ x- -> a :^ u - 

[0 0 5 4] :k\z2-D(Dmm.t^m\^'^n(DA^^^ 

V (t^t) *»6U («^|f) 's©7-r'f+a^-'> 

[0 0 5 5] r^j OlfSiA7;t-:J'$T imbrex 
-^'>C-;^TDBJ:i3**T. -E-nc Taj d^f, fsj 



tX. ^f^.f3.^itiWom7^»(D<I^W^y ^—S' 

[0 0 5 6] V i^P^) A^^U (H^iif) ^<D7-f- 
-Y+il/-->3 >lr, ^'-TT'l. o*Ox>yi/- 

[0 0 5 7] ^•mtu--^^r$)^t)tt rsui X' 
hK). i-'M^^ Tsj ts^gp^ ruj A^^^ifiKsn 

■5. CKDff^FBl^Ht), Fsj <D%^mLts.-f)^i Fuj 

-f:^i<D:^}*-C7-x^+iU-->3 >x>yu-h?£ 

[0 0 5 8] (u) J <D4#aM7^-^<£T i mb 
r ex-^'>C-;^TDB7!>^e.^»l±lb, -E-nC Tsj Ifi 
Tuj '\(D7-x-i'+iU— >3>f>yU'-hS:ii 
fflf^CliT', Fsj Fuj '\©^{t;S5^^©#aS/'? 
y^-'^tin^^tt'^X^^, 

[0 0 5 9] i^mf^y^-^(Dm'^nSii:W^k.7-7- 
^•+iU-'>3>-r>yu- Htt, ifft^*i|-e#?S/'?7>^ 

'>^t < ^ t p fiJ.i^Sjto Tt.^ -5. 

[0 0 6 0] y-hT->yU'- hx-^'^-XNDB 
tt. il>;S:<i:t). y-h7^-yi7x>:/u-h (NAx 
>ZfU-h) f-^^-XNADB. y-h'J'J-Xx 
>7'l^-h (NRT->yi^-h) r-^'<-XNRD 
B, y- h h'J/-hx>yU'- K (NNx>yu- 
h) x-^'<-XNNDB?&^^l:^»-5, 

[0 0 6 1] 07ttNAx>7'U-hx-^"<-XNA 
DB©-0<JT*5, NAx>7'^-h{I(iif^(D4*.± 

[0 0 6 2] NAx>:/U-hx-:S''<-7>NADBt: 

0 gP:«-^5}-w-r ^ ^ i 13 J; ^ . 

[0 0 6 3] NRT>yu-^flttW^©fi:Ti3gp^^© 

NRx>:/U- hx-^'^-XNRDB«NAT->7'l/' 
-hx-iS'-C-XNADBtigUitiigT^.O, WII=S<»: 

t':)l/iT©NRx>:/U-h*^oTl»'5. 

[0 0 6 4] -^©e-y5^XS.S^^. 0t]^« F^j $ 
5!^L'J;5<!:b;t<>:^©4-^±*{t9gP^i' (A t t a c 



10 0 6 5] Arii<Dmmz^Pbtz=^p. m?ni 

(0 0 6 6] ■r'<T©iF^irttNAx>yu-h*ffl 

7.^Z.til^nim\Zfi.^, 
[0 0 6 7] iP^Wt^-tf^Ott-SfetoJCu 

<Dnfm^m\zwm\^xi)-^ ^mmt^ ^tx^m^zis. 

[0 0 6 8] x>yu-h<£#agLTt). fcfg©«ffll*9 

«, 7 ^ tc^ g ^ $ t U ?S <h Ti^HS^ t J; 

x^i$.xt^^o\z-t^\z\t. mM<r)&^(Dnk7-y 

[0 0 6 9] ^p(Dmi-t^U^. O*?)3iT0 (Re 
lease) tOV^Tt), i-fe±7!)^i9 (At tack) 

[0 0 7 0] tLTKinmzm(r>^p(Dn-o^mii^{t 

^^^^(D\t. Km^^mz^PLtz^P<DiL%Ti)^*) 

r ^ flu®^^<D#m/t ^ ^ -i? \zn hxmmr^ c tx- 

[0 0 7 1] 08tt, NNx>:/U-hx-^^-XN 

NDB(7)-0ijT*S. NNT->7'l/-htitf-y?*^^{b 

>7'U-h-r-^'^-XNNDBtrtt. ■r>y 

[0 0 7 2] e7?©S7^c5 2 0(^^t?$aMLTFBl* 
mi}-^-f\zm§it^tt\Z. HflcDlf|f(Z)§g*^f>, t^5CD 
^ t3F © e t }t 6 )5MC t! y ^ * ^ fk -a- ^ *i ^ « ^ 3C 

ts. E(D=^p<Dmmi«^m'^mmz$t^-ti,. 

[0 0 7 3] ^|gECtf75^*^{k$ti-TSftofct^©^ 
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T l^T tf 5^M*ijfi l^x > y I/- h T^^ffl-r ;i <»: At 

T ^ s (D T±T ©ffl^-a- 1 -3 N N X > 1^- h * ffl 

[0 0 7 5] NN'r>yu-h<7)ii*?lC*Jl.iTtt« t^M! 

[0 0 7 6] c:<D<i:#> tf-;/?0^^kiti*53fiV»NNx> 
Bi5^J-*» ^ f^)« L N N X > y U- Ft A ^ 

5^ t Jiffl L t:: «7c o N N X > y I/- h T I. V 

[0 0 7 7] ;5:*3. *5i^^©^f^, m^\i. r*j otr 

[0 0 7 8] 'f-'?<-7.A\ztm^nx^-^i>'r 

^ISOltm/'? 7 t X >7' I/- h 5 ^ - 5^ 

iOH^i-^JD^LT. S c o r e Oab^KrBliil^UPfrHl 

5. ^V^m\z\t^-c:fii(^^^^-:fA^x<nAmm(Oy- 
yf\y-V(Dmmi5m^h^o ^iy<Dwmx\t7-y:f\y 

-H^ (P ( t) , P i t c h (t) . T} T*?,*) 

■r. 

[0 0 7 9] *-r^"f yifCct5x>yU-hOjiffl$ 

i»B^-r^.. ^'f:/itt. S&,^fg^iS''fytJ:Sx>-:/'u 
-V<Dmmi5^Xh^, A:^x-:$'S c o r eCDfi^T 
OKFBlKH*f-r^^^ ^ 1 \Zi:.^7-y:fV- HOjiffl 

TE^ (D) \Z'^oXm\tX(D^WLny 
P't**feSC<fe*5. ;5:*Pt«KKKOI^JiJt0 

[0 0 8 0] 
[&^6] 

- (D) 

;i43, B#^Jt =0l3x>7'U-hRt;EFBlK<DJS,'i^75t* 

stT^. ^cDiC: (D) «x>y^-Hoi^,'^(*^^o^ 
it^mmt<D^m/'^y>^-^\zmnti>!it^Mf^t 

[0 0 8 1] :^'f:;^Ui. x>yu-h*sty-h u 
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(0 0 8 2} )^t^'fy2fCJ:?.x>yU-N©jiffl^r 

y I/- h (^jgffl:^ffi7:fe^. Xily"—^ S c o r e 

ffltt. TH2^ (E) Ct^oTNf^J tT©it$mA7/-:5' 
P' t^^fe^dtTfeS. ;&:*3PtttEraK©I^^Jt© 

[0 0 8 3] 

+p(t-T/r)-PiT) 

- (E) 

?> fr?>. vKOJC (E) ttx>yi/-h(7)^,^(75^^©^ 
... (F) 

^tt^o ^©s: (F) \ty-y:fv-v<D^!^tm!^.i 

r eOfi$TOKraK»C^-r«:?'f:/2lCJ:Sx>yu 
-hOiiffltt. TIBSC (G) ttieoTlt^tTOl#®A 

(0 0 8 8] 
(SJC 9 ] 

/>',o/>+p(/modr)-P(0) 

- (G) 

nc*3, mm t = o HT->y u- i-&tXKPBmoiis,^^Ai* 

4tf4. dose (G) ttKP4KtMLTr>yu-h 

(0 0 8 9] ^'f:/4«, ±t7.x-->3:f-U-gl5^^(3 

(0 0 9 0] 0 9tt. #S(:A7;*-^^4i!lS*«-r7 



(0 0 8 4] :5"fy2tt. f->7'U- h*±Cy- h 7 

(0 0 8 5] :;^l'^'f 7'3l;J;^x>7'U'-h(Djiffl;^ 
ft<&ISi?BfS. ^"fySU. i^,^Jg^;J"f yt;j;:5x> 
hoaffl:^}*Tfe5. X-h=r-^ S c o r e OS 

$ T wsPbTk t^-r s ^'f :^ 3 t<t S7->y u- hoDii 

ffltt, TIB^ (F) »C«eoTI^^JtT'(D#m;1^^-i5' 

p' (S*fe-5c:<h-e*^, ts.^V\ymm.<r>n%^<r> 

(0 0 8 6] 

(»iC8] 
•r/7-')-p(/'(r)-P(0))) 

(0 0 9 1] Xx-yT'SAlT'tt. 
Ma^rWife UT^^WXt- 7 y S a 2 IlittJo 
(0 0 9 2] Xx-yySA2Ttt, A;^T-^Sc o r 

X-h=r-9 Score ^<nnn t CtettSifffl 

S'j. y-h7^>yi7. y-h h-jz-hx^y-hu u 

i^i[*iR#f5. -fom^JcwxxyysASicjitr. 

[0 0 9 3] X-r-yT'S A3T«, Xx-y T^S A 2 TSl 
#LfeA:'Jx-:5'Sc o r e ©# h 7 -y i'OffltSt? 

;^PDB(i:y-hx>yu- Kx-^'<-;^NDB*^e. 

a*iitr. •€-©ftJ*:©xxy:rsA4tjttr. 

(0 09 4] ::©7.T-'y7'SA3T©^SIx>7'U'-K 

7— r-<'+iU-v'3>x>:^U-Kr-:$"^-7. 

(0 0 9 5] BtfJ t TW^HtJUx- -> 3 :h U - 

T*5<5:*iJK-r*<h, Xr->'3:^-U-x>yi^-hT 

(0 0 9 6] y- H7">yi/- S<DSS*^ii*tt. 

^7iV-h7^-yi^-e*-5<»:W»rLfc«^tt, NAx> 
:^^-hx-^"^-;^NADB*:^5gbT. ^tl«*i- 
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(0 0 9 7] tfc. m^it. f^mt<Dy-hh^yifiii 
[0 0 9 8] «fiJA«. ^?E!itoy-h h^yi^ 



d - OA'^empInterval 'Interval\-i- 0.2 '\TempAve -/4vc| 



^ (H) ■C«J&^nSISgid*t-#i£<?5:5x>yu- 
h^^^jXtr. ttT©^ (H) ^iSISro^^bStsp' 

•5. 

[00 9 91 

(^^ 1 0 ] 



• (H) 



(a^ 1 1 ] 



[0 10 0] 7,x-y7'SA4T«, /-h h^^y^^©^ 
©XT--yySA5Cjitf. 

(0 1 0 1] mmt<D/-bhyyi7f)iA-h7^yi; 

T i mb r ex-^"^-;^TDB4SI 

-a-r Slt^A 7 / - ^ * tf, 
[0 10 2] tf';/5"*^-a-r51f|SA7^-^*i;il><i: 

n b ^Pelf S C <?: tl J; 0 y - h 7 iS' -y ^T^^JcDlt 

[0 1 0 3] I^^Jtoy-h h7!yi?*V-hUU-X 
T**^^Ctt. T i mb r eT-^'^-;^TDB*;^ 
mix, =^m^RZfy-h7^y^mi^mMO\iy^i!ii 

[0 10 4] \^y^i)^-WL-r^^W^y i)^rj.\,-^t 

n 6 ^ tiHt^ c <!: <t 0 y - h 'J u MJ&i^^j©# 
[0 10 5] mmt<D^-h hijy- 

T i mb r ex-^'^C-j^^TDB^ 



*^-aT 5 7 ^ - ^ Rj;^n« <h y - h h y - 

[0 10 6] kly^f)^~m-ti>^W^y:^-^i!}if3i^^t 

®#UT. ^ne)$:ffirBi-rs;i<i:('c);Dy-h hi^^y- 

[0 10 7] fjiii. ^ffiK7>;/^A«7-T-^^3.U--> 
3 >Tab^«^«Mm^]Rt;^7I^^J©#mA7P^- 
^W#«L<«^ai-rs.. T imb r e 

x-^^'^-J^TDB^glsgLT. ^a«<h7-x^+i 

3 >MisiBf ^(7) tr y 5^*t-ss:-r -si^a/i 7 / - 

RZf'Sm^ i: 7-xw' +a l^-va >i(i|7ltJiJ*i-S[-r 
[0 10 8] k^y^i)^-Wi.ri>WW^y:^-:^ii^t£f^^t 

mj) mm<Di^yf-^\t^n2-o<D^w^y>^- 

iJ'^iK^LT, c:n^^fflrBl-rs::tt:J:0 7-x-r + 
iU-->3>F^S& (^7) mM(D^W^y ^—S'^Wtii 

[0 10 9] 7sTy/SA5Xit, ;^xy:^SA4-C* 

[0 1 1 0] mmtoy-bhyyi/Hiy-hTify^ 
ti^it, y-h7^-7i7a^»3?*LT;^x>;/ySA4-e 
JRA^C y - h 7^5^ ^a5»(D^7fl$^JCD4#MA 7 y -^^ 
^^t^^-f 7'2-CNAx>7'^-h$jiffl-r-5, r>:/ 
U - h jiffl L fc^©li#^J t IC It S >y ? <!: ^-r S 
i?;^ (EG a i n) *i3tef 5. 

[0 111] mmt<Dy-h hyyi^pz-h^J 
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A 4 y - h U U -;^i&,^©#|S/'« 7 >t 

(EGa i n) SKjgf -5. 

(0 112) S;^::. t^mt(D/-hhyyi7i)iy-hh 

:/S A 4 l:JtcJ6fe y - h h ^; y - h (OJ^ *R0C^7i^^J 

mV1t^om\t\Zi6»^\iy=f-t^-(i-^{;7. (EG 
a i n) *E«!t1--5. 

[0 1 1 3] ll#^J t<3[)y-h ^^>y^;5t±tS© 

li-rnTfc^'il^ii^frtt, A;^x-^Sc or e<0\iv 
fh^^-f^'JT. (EGa i n) SEIf-r-S. 

(0 114) t;±©ti-fn*^oi!!ia*ffofce.. :;^co;^ 

■T--y7'SA 6 (CittJ. 
(0 115] Xx-yySA6-Ctt. Xx-;/ySA2-C* 

N O (D^^T^r X X >y y S A 7 t jiif. 
(0 116) XxyT'SATTtt, ysf-vZrShZ-^ik 

^1t^nt\zmi>'§^g^.^t, xxy^sAs-c^^fc 

t!-;'^^. iS^'1':f5i7 7.<&-r>x>yi'7.tLT, Tlmb 

(0 117] Xf-y^SAST'tt. Xx-y T'S A 7 
T, ;^Ty;/SA3 7?:^*fc;^7— J/a^U— r>7'U 
(0 118] COT.x-yT'SAST, Xx->'3:fiJ- 

[0 119] 7,T--yySA9T«, X7^-yySA4T-* 

•yT'S A 1 OHiiti. 

(0 12 0] Ac^cL. T^y^u-hcDrnmismt^p^^ 
(V) A^e>»^§ (u) '\(Dmt(Dm'^\t^^-f\x'ff 
4s^w (u) d^e'T^if (V) 'NCD^fb^a^tt^ 
'f:/2-cfTiv (V) A»e,*r?^ig (V) x«ii^ 



^ (U) *^e)7!|ibSE^^ (U) 
(0 12 1) ±IB©J;'5tT->:/U-h©jiffl^r}i<&^ 

(0 12 2) ;^x>v:/SA 1 OTtt. XxyT'SASg 
t < «Xf- y S A 9 e. nfc1#«/'« 7 / -^^ fCM 

bX, NAx>>^l/-h. NRx>yU'-h, NNx> 

IS/'?7^-^<7)EGa i nlC^LTtt. x>yi/-h5 
Sfflbiftli. •€-O^^OXT-':/7'SAri tit*. 

[0 12 3] CKDXx-yT'SAl 0l?<Dx>7'U-h(D 
B$^J tT©y-h h^-yi77!iV-h7^'«yi'T* 
Xx>;/:/SA3T*«e)fe. NAx>yu 
-h*^'f:^2»;:J:r)®ffltT. #SiA7^-^*H»r 

(0 12 4) nntX'(DJ-\^hyy^t^J-V^^)- 
XT'*5«^{Cfi. Xxty^SAS-Cdcfefc, NRx> 
:/U-h*^'^>^ltCj;0)iffltT, 

(0 12 5) B#^JtT-<ny-h V^y^f>^J-hh<^ / 
-VXh^^'^\Z\i, Zx-yySA3T?*J6^c. NNt- 

(0 12 6) fcfcX±sav^Tn(D«^t;fc. c:cT-«. 

!l*?SA^^-^(7)EG a i nt^fLTtt. T->y^-h 

SAi ooffi©xxy:/T«e6e.nfct)0*-¥-os*fie 

[0 12 7] OTtC. m9(D7.y-y-fShAXnof^m 

nv^—5'(Dmfi^\z'Duxmm-f^, ^w^y^-^(D 

[0 12 8] Kf^i)^^P^%p-t^t^\Z\f.y^^mt 

^"^^tpwikm {m-f)-'^(D^%tpn(Dm.m\z^^x 
^^t^'smkm) tmt-t^z.t-hmibnxii^, * 
itj t )v-^>vh\iv^\z^':>xm\L-t^:Lt-bmin 

y-iJ' t: •v^cD^T&^r^fiK-r-S i ^(I-^<D 

<D'^^\ZtioXh^^^^nmzUoXL^O. 
(0 12 9) ^-nSrjett-SfcJ&tAPpK^IRiiW^XfeS 

2~3/fi^^-:/oif^*. mmtrnxz 

^U^(D\f.y^^mif-. f^m/I^Z-^^^T i mb r e 
r-^'^-XTDBf;^?¥LTt5<, Timbrex- 
^^-7.i:DB^\Z$)^\iy^]iK^(D\iy^(r)^P^^ 

m^^^\z\t, z-Dmw^y ^—^■(omfi\ mMm 
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[0 13 0] :i<D:^mz^ox, if>y?*tg!.ftUjtt^ 



I/: -/I 



[0 13 1] 2O(0WW^y>^-i^(DmNi\i, m^it, 

f 1 [c e n t s] } , {P 2, f 2 [c e n t s] } 

i)^^^.^tirzt^\Z. m\t<D\^y^{ 1 [cent 
s] \zmmw^y>^-f'^. Ur(0^ (I) ICJ;0 

[0 1 3 21 
esse 12] 



(I) 



*t>it. £ATO^ (I') SfflliT, sn<D-(>Ty 
[0 1 3 3] 



-Pi 



- (I • ) 

[0 13 4] zn\i, 5='-^'<-;^(7)^^iDt)hf-y^ 
[0 13 5] x-^'^-XCd^^ctOfct-y^O 

[0 13 6] ^-f. x-^^-X(7)^i^ctOt)il5^»e-y 

[0 13 7] ST, igtf-y5=-Ta r ge t P i t c h 
[cents] ii^6'f-^^-7.'PO)Wihm^^i^y^H 
ighestPi tch [cents] $5K»itfiP i 
tchDi ff [cents] 
[0 13 8] x-^'^-7./ii^^)gtiSt»tf>y?^& 

>^^iSS:E p R F r e qRt^S i 7*JV^>hmi&»i 



FormantFreQit. ^n^n±f&P itch 
D i f f [c e n t s] ^MW-LX. EpRF r e 
q' , FormantFreQj' \zm^^Xfth<D^ 

[0 13 91 mz. x-^''<-^©^«J;Ofc€«r>tf>y 

[0 14 0] S|gtf>y5^Ta r ge t P i tch 

[cents] *^?)X-:J''^-X4'<Dgt)ISl.itf7?L 

owe stPi tch [cents] S§|l/i;/5:MP i t 

chDiff [cents] S*«)S. 
[0 14 11 'A\Z. r-:J''<-X*^SSt)fiV»tr-y5"$ 

[0 14 21 *-f. miSl'V±>7.m'tSi^EpRF r e 
qS.t;^l*^e>^4 7:i-;|/V> h^&ISF o r ma n t 
F r e q (1^ i S4) -en-^nTIBiC (J 1) R 
(J 2) SffltiT. EpRFreq' , Forman 
tFr eqj' \zmt^^^o 

ERFreq'mERFreq ^-0.25 xPitchDiff 

[SiCl 53 

FomarUFreq, FormantFreq, + 0.25 x PitchDiff 

ile^7:^>7./^•>f>•||iERBWR0:||l*^e)^3 
7;i-;l'T>h(D/N'>Hi|iFo rman t BWj (l^i 

^3) s^n-etiTia^ (j 3) . (j 4) werb 

W . Forman t EWj' tcBtttA^. 
[0143] 
[&iCl 6] 

ERBW 



ERBW' 



l-3xPichDiff /ITKK) 



- (J 3) 

FormantFreq,'" FormantFreq, + 0.25 x PitchDiff 

- (J 4) 

S&fC, ^l*^e.||4 7*Jl'T>h©7>:/U?a-K 
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Fo rman t Amp l~Fo rman t Amp4S:T . r ma n t Amp 4 ' (CBt^;i-5. 
15^ (J 5) ~ ( J 8Mc:t«£t>P i t c hD i f f Hifc [0 144] 

^$-&T;*:#< LT. Fo rma n t Amp 1 • ~Fo [^SC18] 

FormantAmpi'''FormantAmp^-%xPitchDiff IXTOQ 

(iC^l 9] 

FormantAmpj''-FormantAmp2 - 5x PitchDiff /UOO 
FormontAmpj'^ FormantAmp^ -12x PitchDiff /ITOO 



(J 5) 



(J 6) 



(J 7) 



- (J 8) 

• x.>^a--f(Dm^E slope 
*Tia^ (J 9) \zm^E slope' ^CBt^fex.■5. 
[0 14 5] 

ESlope'~ ESlope x(l-Ax PitchDiff mOO) 

- (J 9) 

if^^ >fyi^7.tLXT i mb r ef^-^'^C— XTD 

aiC^'tJ;^;^, tf-y^^W^^^-^E-f >T•;/^'X(i:Ufer- 
[0 14 6] -e<DJ;5^j:«^{'. ^^'r:^5 i';^^!*^. 

btzT imb r ex-^'^-J^TDBifl^fflb^cAiOJ; 
[0 14 7] tfit>-^. \^y^(D^=S:^i\:^itxm=§L 
if^mt^'^kxm^^Ltz^^-p^i^mLtzt^aiiiomji^. 

[0 14 8] ^^ir^^7.mijkV: t-zf=.>m^ 
%^(r>^pt. '^w^y^—^<Dmmm%^6^V\\.x% 

[oi4 9]0iofj. ^'li-^^T.m^o-m^m- 

Cfy7X$>^. miO (A) «. MIgcf EGS^I-y^ 
7X'$>r), 010 (B) «. KIScf ES$^-r^7 7T 
010 (C) tt. Ilicf ESD$:^-ri/7 7T-$ 

[0 15 0] cinero^ 010 (A) ~ (c) ts^sti 

SP^fEG> fES. f ESDSfilfflLT. i$^'r:f-5 
^;^ffl2:#?S>''^7X-:5'Ex c i tat i onGa i n 
(EG). ExcitationSlope (ES). 
ExcitationSlopeDepth (ESD) 



l^k^2 1] 

FormantAmp^'~ FormantAmp^ -15x PUchDiff /llOO 

[0 1 5 1] 01 0 (A) 



ES'-ESxfESidyn) 



(C) OHSfEG. fE 

S, fESD©A:^tt, ikxy-f f 5i77.ffiTfeO, 0 
1 iTOffl^i:^, 310y'^:^5^7 7>^i$d y nil 
LT, M&fEG, fES. fESD<£^V^ TIBS 
(Kl) ~ (K3) T, #IS/l7/-^EG' . E 
S' « ESD" S^fe. ^'f:^5i^;^M (dyn) ©1^ 

<D^WLny}^—S'tLxm-^?>. 

[0 15 2] 
[|!ciC2 3] 

£:G'- fEG(dyn) 

- (Kl) 

[isa:2 4] 

- (K2) 

[m.2 5] 

£^SD'- ESD + fESD{(fyn) 

- (K3) 

^t*5, 01 0 (A) ~ (C) OigiSf EG. fES. f 

[0 15 3] 01 US. ^-y'r:>^7'H|SccD-^J^&S•r 
^yyx$>?>. 04-. «tl!i«liiz!i3a: (Hz) tSO. «S 
$llltt7>yU5^a-H (dB) 

[0 15 4] C©:t-y->iyK3gc^ f Op e n (fr 
eq) tb. :d--7'->yfi$Op e nibX. RT© 
S (L 1) IIJ;0. iaiSU'y:^ >7.^SE|^ERF r e 
q' *®le^l/:^>:^^}S[ftERF r e q*>f)j»<fi:), ^^ 
-7':i>yfi (Open) <Dtt(D^m/'^y tL 

[0 15 5] 
[fcS:2 6] 

ERFreq'^ ERFreq + fOpen(ERFreq)x(X - Open) 

- (L 1.) 

«T©S (L2) i SS<7)7^;^•7>^ 

^iSS:Fo r ma n t F r e q j' i #@cr)7;i-;U"7 
>h^ScS:Fo rman t F r e qi;6^^*ii6. jf-T' 
->i'll (Open) ©<i:t©#»/'?7/-:$'iUTffl 
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[0 15 6] m^2 7] 

FormantFreq,'m FormantFreq, 4 fOpen(FomantFreq,)x(L-Open) 



- (L2) 

C:niCj;D, ^ftlS0~5 0 OHz ta&^7;j-;l'-7>h 

CO 1 5 7] fi*. :t-:/:i>^M*A:^<!:-r-5iai![^ 

* J: 0 tdtm^-s. 
[0 15 8] 01 2tt, *||i(S0iJtJ:5x>7'U-hO 

[0 15 91 ;:©«Bi«. ««jo2^^^^?<D^Stt 
ryj Tfeo, rt7/ (po j t r*j 

5. 

[0 16 0] zzn. ryj rfs'j 'NCD^^bf^BtPal 

[0 16 11 ST. iftJoif^Sd^e. 2o©trty5'©^Sfc 

f^x-mAj-c. m'^ (b) ('*■ri;7^c:if^^«)«lstg5^J.© 

[0 1 6 2] ii^cc^'-f-^-si^xT'*^*!. c:n«. re 
7/ (po J r^»/7*;i/T- (-^-^^o J ti^o 

cn$:jseoTl&MtC^t$LT2^(7)^^?l3»fS-r-5 

i-ii7xmiM.ISiX1^^:Lt\ziiio>.m'P (b) ir^f 

[0 16 3] ;i(DJ;p<CLT#T. \^y^t. ^^i-^ 

mmt^%, z.(D=^mm^u^\z. (b) n^-r 
ct o ic N N X > y u- h ^ iiffl -r 5. 

[0 16 4] clCTtt, \^y=}'t^'ii-^^7.\zm. 
NNx>yu-h<£:3ifflLT. 04" (c) H.TiT<tei/i 

[0 16 5] (c) f's^-r^^$n;ttf7^ 

tux, T I mb r ex-^'^-T.TDB*^^). 04" 
(d) \Z7Tit^'ol3.^nn<r>¥fW^y ^—^^mih^, 

[0 16 61 z.z.xiit^it^^no¥fm/-^y:^-'^\zn 



tT. 0+ (c) r^j »3m-r-5;^5^- 

Ri1-0)£^a5^i-IC^|&<DSf,^$#inLT, 04" (e) 
[0 16 7] '^\Z. (b) Ttfy^^t^'fthS^X 

mLts.E) ig>i' (e) J'*f#f*/i7^-^i'jiffl 
t. =^n<r>m.'^^^<D-7:f^)v^yY'Wik^tiii\zm^^ 
^^^tzm^ (f) T^-r4#iSA7^c-^?$#5. 
[0 16 8] mk\z. 04" (c) (Dtr-y^. y-f :>-5i7 

Xi, 04- (f) <0!t#il![/'^7;>^-i5'^&ffltiT. ^^^fig 

[0 16 9] tm. 01 20 (b) NNrVT'l/'- 

5t':S<-r^C:t*^tH5<5-5. 01 3|-S^TJ;5H. NN 

[0 17 0] Sfc. NNx>:/U-hSjiffl-r'5 
[0 17 1] Sfc« |5li;itr«lT. \f.y^^h^^^-b-^i^ 

0. ^<Dm\'^\t^^^m\z'^^mis.^^x.i5<D^\>^tti^ 
xm.n^o tz.x, z(Dj^ot£U:»- [^(Dm^:^^^A. 

izmzit^Ct-^^tii^^, 

[0 17 2] ^>biZ. <Dmm^i5\z 
n ^ t o ir>T fegij t x > :/ h ^fpfiK L Tie^-r ct 

[0 1 7 3] 0iJA«> U;^- h©=t7lC^±tS^WlC 
[0 174] i^>J>y-tJ->K-elll^lC^ii 

u- h LT 2z)<D=§n^miMzmi^Lrzmmi 

[0 1 7 51 U^, ^nmmx\t, NNr>yu-h 
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T^^LTl>4*i, m^\t. r^j FAj ©J:5JC 
[0 17 6] 014tt, *|lifi0i|tJ;Sx>yu-h® 

m2<Dmm\^^tmx'$,^. (a) ©^sitj;* 

[0 17 7) :i(Dm\t. a«!]©2^J>it??(D^S(i 

ryj mit (ISO J T r^j 

to 1 7 8] Z.Z.X. ra&j rx.j 'nwt— r--<=^^ 
ti -at) ©it" -So 

[0 17 9] ST, ^tJro^^A^e. 2t3C0tr.;,^CD^)S 
iSd^^^ns. iE-O^. 2^0lf>7^©^.^<!:i!S.S^^il 
i^Ti^^T, 0«f (b) t^f J:3C^^*©it#SI5^^ 

(7-7^w'+aU-'>a>g|5i)-) Olfy^<&f#SC:t*i 

[0 18 0] '^\z9-{-)-%^7.xh^ii\ cintt, rtf 
7/ (^0 J ^ r^»y7*;i/x (^-^^O j t.\^^^ 

^'r:f-5^:7XfflS:#S, C©ct-5t'UTf#fc2 0(D5''1' 

:^5i7 7.ffi$iS^T'ig^<C<!:fCckO. 04^ (b) 

J: ■p fC^iaPO^I^aP^)-®^^ :h 5 i/xmm Z. t *<ffi 

[0 18 1] 'Aiz. (b) ts-rfts$nfctr«yf^ 

<!:^'f:h5i7;^St/ r*j . r^j tti^^ffi^^-f > 
xyi'^tlxT, T i mb r ex-:J''^-;;^TDB75» 
f.. 04" (c) JcS-rJ;'5;a:^B#^jOiNFa/l7^-5'<£ 

[0 18 2] J^C. 0+ (c) lC^-r<fcp{C. r^j (D 

•>3:t-'J-7=->7'u- r*j dif) r^j /s© 

->3:>-'J-x>yL--f-^£$fetC*«!)fc. I^IS/ly^-:? 

<D-en-?n©Ksgi5»icjifflL. 04- (d) ic^-Tct^ 

[0 18 3] S^fC, 04^ (b) Oi^y^, .y^tS.i7 

7.t, (d) ©#Sl>''?7;^-:?*fieoT. ifl&^fi)c<&ff 

•5. 

[0 18 4] CCDJ;-5fCf ^i. ArBljJiH^Jc^^-r-S) 

^^tmmz. g^«fc rafej r^j t^^fc-r-sffltii 



[0 18 5] /i*. 7— 7^w+3.P->'3 >x>yU'- 
hfc. NNx>:/U-h©«^i:|5l^fjc. «f5S^g|5^ (7 

e.n-5<t5ic:LT43tt(f> rabj rx.j, '\<d7— r 

'('4^al/-->3 >©P$rp1$*lfflf ^dt^t-^?^^ 10-5 < 
[0 18 6] 01 5tt, :^mmm\Z^^f-yfU- h<D 

f^3(Dmmm^mtmx$>^o 0* (a) (Dmm\zji^ 

[0 18 7]. C(Dmm\t, ifS)5« ryj -c, f8#tt 

[0 18 8] C©lSSiS©Ji^tt. tf«y5^. ^''frhSi^X 
tt04' (b) t*-rJ:3C¥aT*-5. ;ine)©tf';/ 

$^tc:ift$©g^{'NRx>yU-h<£jifflLT. 04^ 

(c) r^^tJ:otJ.i^y^ty■ii-S.i7X^}liiibX, ft 
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